Summary &mdash; A complete diallel analysis for several characters was conducted in spring type white lupins (Lupinus albus L). Each of the 7 parents represented a group of the genetic variability available in the Mediterranean area. An analysis of the genetic parameters for the different characters should be of help in the definition of optimum lupin breeding criteria. Both vegetative and reproductive characters were studied. Diallel analysis was carried out via 2 methods, ie those of Griffing and Hayman. As for most of the autogamous species, vegetative characters and seed size showed a mainly additive heredity with a limited amount of specific combining ability (SCA). Both broad and narrow sense heritabilities proved to be high. The correlations between general combining ability (GCA) and phenotypic values were high, which suggested that judgement of the phenotype could give a good estimate of behaviour in the cross. For pod setting characters, both heritabilities were lower likely because of a higher susceptibility to the environment and to larger dominance. A heterotic effect was observed for yield; this could be explained by the low cropping densities and the homeostatis ability of the hybrids. This kind of genetic structure appears to be a means of improving yield stability. Unfortunately, it is not possible at the present time because no male sterility is available. For pure line breeding, the general combining ability (GCA) values showed that Lublanc and LA123 appeared to be first-choice parents for improvement of earliness in flowering with a good pod setting, while (Gladstones, 1984) . A wild subspecies (L albus ssp graecus) constitutes the rest of the variability which can be included in the breeding schemes.
The studies of Simpson (1984) , Simpson and Neves-Martins (1984) , Mota (1984) and Papineau (1987) Two analysis methods (fixed models) were used: the method presented by Griffing (1956) gives an accurate estimate of combining abilities; the method developed by Hayman (1954) gives a more qualitative estimate of the inheritance of a character and also helps to determine the ability of a cross to surpass the parental range (Mather and Jinks, 1971) . To use this method, 6 different hypotheses must be fulfilled : 1) normal diploid segregation; 2) no difference between reciprocal crosses; 3) independent action of non-allelic genes; 4) no multiple allelism; 5) homozygous parents; 6) genes independently distributed between the parents.
The non-respect of these hypotheses, mainly of hypotheses (3) and (6), can introduce biases into the analysis (Feyt, 1976) .
RESULTS

Description of the parents
The parents were characterized through principal component analysis (PCA de- pend upon the mother plant and there were large differences in seed size between some reciprocals. This assumption is confirmed by the relationship between the differences between reciprocals for the size of the F 1 seeds sown and the differences between reciprocals for various morphological characters. Figure 4 shows this relationship when the height of the main stem was considered. The correlation coefficient (0.56) between the 2 characters was highly significant. An increase in sown seed size led to a higher main stem and a more vigorous plant.
Similar relationships have been reported in various species like tobacco, common vetch, alfalfa, Lolium perenne, and have been reviewed by Roach and Wulff (1987) . The presence of reciprocal effects biased the Hayman analysis and the calculation of narrow sense heritability. However, reciprocal effects always accounted for < 9% of the total variance. Consequently, the results of these 2 procedures can be used but with care.
The vegetative characters showed a mainly additive heredity, variance due to GCA effects accounting for > 80% of the total variance. This situation was commonly met among the autogamous species and especially the legume species. Dickinson (1967) and Nienhuis and Singh (1986) reported the prevalence of additive variance on vegetative parameters in Phaseolus vulgaris L, a small heterosis was also observed. Spagnoletti-Zeuli et al (1985) also showed the importance of additive effects on vegetative characters in Triticum durum L.
The high correlations between the GCA and phenotypic value of the parents for most characters is of great importance for lupin breeding. This situation has also been reported in other autogamous species, eg Spagnoletti-Zeuli et al (1985) Gallais (1979) but also on the interline variance. Thus, it is possible to determine the percentage of transgressive lines. Additive heredity is an important prerequisite for numerous transgressions. As shown in this study, most of the white lupin characters are governed by additive heredity; it is consequently a major asset for lupin breeding.
